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EXPERIMENTS IN FATTENING LAMBS. 
F. B. LINFIELD. 
SOME PRAC nCAL DEDUCTIONS. 
Sheep raising is among the most important agricultural 
industries of the state. Unlike the conditions in eastern 
states, the sheep industry of Utah is only indirectly associ-
ated with the farm. While the ~heep owner generally lives 
on his farm, his sheep are kept on the public range and 
moved from place to place as feed and weather may make 
nece:5sary. To be handled successfully on the range, sheep 
must b~ herd-=d in large flocks , Under favorable conditions 
the expense account is comparatively light and returns sub-
stantial. 
As a result of the range sheep industry in the State 
there appears to be an opportunity afforded the farmer to 
profitably dispose of the coarse fodder and grass grown on 
the farm, in the fattening for market of old ewes and lambs. 
This was the primary thought that started thi s 
series of experiments in feeding lambs. Growing out of 
this main thought are several others, viz . th'e best kind and 
amount of grain and fodder to tllSe, or the combination of 
feeds that wi ll give the best resulb; the value of sugar beet 
pulp and the waste molasses from the factory, and how to 
feed them to get the best results and the best method of 
feeding and caring for the lambs to get economic returns. 
The work so f~r done is largely preliminary. Some 
data have, however, been obtained, of sufficient importance, 
it was thought, to warrant their publication at this time. 
During the winters of 1889-1900, 19°0-19°1 and 1901-
1902 the Experiment Station conducted a seriE!s of experi-
ments in feeding lambs. 
The experiment in 1389- 1900 was under the direction 
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of · Professor L. Foster, the director of the station, and in the 
immediate charge of Professor L. A. Merrill. The experi-
ment as continued the two following years was under the di-
rection of the writer. To make the record complete, and 
for the sake of comparison, it was thought that a brief sum-
mary of the experiment conducted by Professor Foster 
should be given, together with conclusions from all the work 
finished to date. 
In these tes about three hundred lambs have been 
used and we have fed eleven different rations. Those wish-
ing to inquire fully into the details of the experiments will 
find the full data given under ,. Detailed Report of Ex-
peri~ents." page 19. A few of the practical thoughts sug-
gested from the experience of the three winters' work are 
here given . 
:) elect£ng Lambs:-In selecting lambs for winter feed-
ing. their age and size are not of as much importance as that 
the lambs be thrifty and growing. It is unsafe to buy 
stunted lambs, or tho;,e that are losing flesh, unless they 
can be purchased early in the fall and allowed the run of a 
good pasture for a month or more before the heavy feeding 
commences. 
Sheep are excellent scavengers on the farm, and a bunch 
turned on the stubble fields in the fall would do well. prob-
ably g'ain considerable. and at the same time keep down 
weeds which would otherwise go to seed and prove an in-
jury to the farm . When the situation warrants, it would 
thus be well to buy the lambs early in the fall and feed them 
in th e fields. 
BUYI G LAMB. 
'Profit in lamb feeding depends not ?- little on the price 
paid for the lambs. They must be bought at from one-half 
a cent to one cent per pound live weight below the probable 
selling price if profit i ~ to be expected on the venture. 
Four cents per pound live weight is as high a selling price 
as we have obtained in the local market. Perhaps a little 
better price than this coulci be obtained by shipping the 
lambs east. but to m tke this profttable two carloads. or six 
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hundred lambs, would have to be fed. Our experience 
shows that it costs on the average close to four cents per 
pound, and sometimes more than this, for each pound of 
ga.in; thus in selling at four cents there is little or no return 
for the labor and investment unless there is some increase in 
value on the original weight of the lamb. As will be noted 
Jater with certain rations, gains may be made more cheaply. 
My conclusion would be that the beginner had better buy 
by the pound, and if he cannot buy at about the figures 
stated it would be safer to let the other fellow do the f ed -
ing. 
DIPPI NG. 
R ange sheep should always be dipped as soon 'as they 
'Come on to the farm , and again in ten to twelve days, so as to 
make t hem thoroughly clear of the scab and other· parasites. 
It is the only safe plan if an outbreak of seaL with the sub-
sequent loss, is to be avoided. 
SHEL T E R. 
The general testimony is that sheep do not suffer seri-
ously from the cold if the weather is dry; and . probably ex-
perience bears out the conclusion. However, wet and 
stormy weather affect them seriously. The person who 
plans to take up the work of feeding lambs as a business 
should provide sheds under which the sheep may find pro-
tection from the wet. These sheds need not be ex pensive, 
yet they should be substantially built. 
GRADING THE F LOCK. 
It a large number of sheep and lambs are to be fed it 
will pay to grade the flock, and fe ed according to the condi-
tion of each bunch. Merino sheep generally fe~d well in 
large flocks but the mutton types do better in comparatively 
s·mall flocks. For cl ividing up the fiocks 'a permanent fence 
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may be erected, though the movable hurdle illustrated here-
with we have found ,to be very convenient. 
MOVABLE HURDLE. END SUPPORT. 
PRACTICE IN FEEDING. 
Our practice has been to feed all kinds of fodders. 
and grain twice a day, or oftener. The sheep then eat more 
and generally gain better. 
Water and salt should be kept where the sheep or lamb!; 
can have access to them at will. 
The grain food should be increased gradually, otherwise 
the lambs may be thrown off their feed, or they may shed 
their wool, either of which would mean a loss. At least a 
month, and sometimes a month and a halt, should be taken 
to get them up to a full grain ration. In feeding pulp, or-
other succulent food, the same rule sh~uld be followed, but 
a full ration may be worked up to in a shorter time. 
The lambs should always have a dry place on which 
to lie down, and thus the yards should have good drainage. 
and be bedded frequently to keep them clean and dry. 
In the management of sheep or lambs, quiet 
handling, protection from the wet, regularity of feeding, a 
supply of water and salt always before them, are very im--
portant factors in securing the best results in fattening. 
SELECTING A RATION. 
The two most important poi'nts to consider in the selec-
tion of a ration are its efficiency "and cheapness. . The most 
efficient ration is sometimes too "expensive to give econom.ic 
returns. A ration whi,ch will require more feed for a pound 
of gain may, because of the cheapness of the fodders and. 
grains used, be the most economic. These facts I must be 
, borne in minCl in considering the results of the experiments. 
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with the following rations. Ye,t another point not to be 
forgotten is that the results of a feeding experiment cannot 
be stated with mathematical exactness. Animals are in 'a 
oe ertain sense machines, but they are also living organisms, 
and are affected by many and varied surrounding conditions. 
Animals of the same age and type, fed the same food 
and kept under similar conditions, will yet give varying 
results in economy of production. Thus in d e termining the 
value of any experimental data it is necessary to consider 
whether the conditions under which the animals were fed 
were similar to those the feeder can provide. and whe ther 
the ex periments have been repeated often enough to war-
Tant the conclusions that they represent average results . 
The ex periments here detailed do not fill all these condi-
tions, but they check up s~ closely that it is believed as a 
preliminary report they will not be without value. 
T HE F ODDERS USED. 
The fodder used in nearly all feeding work in this state 
~s lucern. When lucern grows thin on the ground, or if al-
~owed to get too ripe, the stems are coarse and woody and 
the lambs refuse to. eat it. We have found as high as 
thirteen per cent to twenty pe r cent of the lucern fed thus 
wasted. The fact seems to be that the fine early-cut lucern 
·can be fed to sheep or lambs with least waste. 
Sheep like a variety in their ration , and some observa-
tions seem to teach that this, as well as finer quality of stalk 
i n the lucern, may be obtained by sowing a variety of grasses 
with the lncern that is to be fed. 
, Table A gives a list of the rations used and the results 
obtained from feeding them to ordinary range lambs" 
Not a great variety of grains have been used, as yet, fn this 
series.ot tests. Those used-wheat, bran, and wheat screen-
ings-were the che~pest we could buy and that was prob-
ably the main reason tor their use. Being the cheapest 
they are also the most available to the Utah feeder, and for 
t his reason also, demand first attention in any feeding ex-
periment. The past winter a series of experi~ents with su-
~ar beet pulp was started, which we desire to continue until 
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some fairly definite results are obtained as to the best use to 
be made of this by-product from the beet sugar factories and 
how to feed it to get the best results. 
T.t\BLE A.-SUMMARY OF RESULTS WITH THE DIFFERENT RATIONS. 
'+-t $:l 
0.9 
..... 
o cd 
ZP::: 
RATIONS FED 
(1) ILucern and best wheat screenings . . 
(2) Lucern and poor wheat screenings .. 
(3) ILucern and frosted wheat . . 
(4) Lucern and good wheat .. 
(5) ILucer~ea::t::~~~ .~~e~ : ~~l:" . . ~l.l .. t.~~~ . ~O~~d } 
(6) ILucer~o ~~~ ~~f;~. ~~~:.~u~~~ r~ti~~ l~~i.t~~. to } 
(7) ILucern, wheat screenings Yz , bran Yz and I 
sugar beet pulp, all that would be eaten f 
(8) ILucern, wheat screenings Yz , Bran Yz , and t 
1 
sugar beet pulp. Pulp limited to 50 lbs. f 
(9) Lucern, bran and molasses. . .. . . . . .. . .... . . 
Number I W.eekly 
gam per 
of tests Lamb 
2 1.59 
1 1.43 
1 
1 
1 
1 
1 
1 
1.48 
1.32 
1.45 
.93 
2.31 
1.50 
1.40 
Food eaten for one pound of g ain IDry matter Average 
I 
for one cost of 
Lucern 1 Grain 1 Pulp 1 Molasses poun~ of I fOU!ld 
lbs . lbs. lbs . lbs. gam 0 gam 
. Ibs. cents. 
6.29 3.32 I· ··· ·· ··1 ··· 1 8.50 3.25 
6.23 . 5.32 ' " . 1 . .. . ' 10.14 3.36 
6.50 
6.57 
7.97 
12.53 
4.23 
6.45 
8.10 
4.19 
4.54 
1.56 
2.39 
1.50 
17.86 
15.17 
10.14 
1 .. . 
9
.
45 ~.431 
9.45 
9.85 
8.00 
11.89 
5.13 
8.37 
9.52 
3 8 
4.03 
2.48 
3 . 26 
2.28 
3 . 20 
2.59 
NOTE:-Lucern, $4.00 per ton. Wheat, 60c per 100 lbil. Frosted wheat, 60c per 100 lbs. Best ·screenings 60c per 100 
Ibs. Poor screenings 40c per 100 Ibs. ;Bran 60c per 100 lbs. Beet Pulp $1.00 per ton Molasses, $1.00 per ton. 
The best wheat screenings were the broken wheat and seep,s separated from the milling wheat. The poor wheat screen-
ings were the chaff and lighter seeds first lieparated from the wheat in cleaning at the mill. 
t1 
> ~ 
bj 
ttj 
1;1 
1;1 
tj 
~ 
Z 
~ 
~ 
~ 
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D I SCUSSIO N OF RATIO NS FED. 
T he Best Rat£on :-Of the rations so far fed, that mad e 
up of lucern. wheat screenings, bran, and sugar beet pulp all 
that would be eaten, gave the most rapid and most economic 
gains. Each lamb gained 2.31 lbs. per week and made this 
gain on the least food and for ' the least cost of any of the 
rations. Lucern and sugar beat pulp fed without the grain 
gave a gain of but I. 45 pounds per week per lamb and 
it required nearly three pounds more ot dry matter to make 
a pound of gain. The cost of grain was also greater when 
no grain was fed. I t thus appears tlta t the g reatest profi t 
i n f eed£ng sugar beet pulp wz'th lucern dem ands that grain 
be also f ed. 
The two lots of lambs fed grain , with the pulp and lu-
cern, received each the same amonnt of grain , but, while 
one lot had all the pulp it would eat, the other was lim-
ited to three pounds of pulp per lamb per day. The former 
made much the better gains (compare rations Nos. 7 and 8) 
and also the more economic gains. 
It would app ear therefo re to be the bes t 'plan to f eed all 
the p ulp the lambs w£ll eat, on a lucern and g ra£n rat£on. 
A light p ulp j?at£on :-A ration composed of lucern 
with pulp limited to three pounds per lamb per day, gave 
the slowest gaills of any of the rations listed, and required 
the most food for a pound of gain. The cost of the ration 
(No.6) was not much greater than No.8 but it would take 
nearly twice as long to fatten the lambs. It would thus pay 
to fe ed the grain ration . In this connection attention 
should be called to the fact that the lambs fed on the large 
pulp ration lost in live weight in the two weeks after the ex-
periment closed. (See table 12 page-) -The explanation of 
this loss we will have to leave for another year 's test. Al-
lowing for this loss the results are not so favorable to the 
pulp rations. However, even this allowance, while the 
average gain would not be as great, would no't otherwise 
vitiate the comparisons made. 
S u6 ar B eet Molasses:-The ration of lucern, bran and 
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sugar beet molasses gave very satisfactory results, both 
in regard to rapidity of gains and econ\>my of gain. (See 
'1"ation NO.9,) The ,sheep ate t.he molasses readily and as 
will be seen by the table. came next to the lots fed excess 
,of pulp with grain, in the economy of the gains. This shows 
that sugar beet molasses have considerable feeding value as 
,a part of , the fattening rations but they have been so litHe 
lu sed that we have no definite knowledge of how to use them 
to t~e best advantage. In this experiment the molasses 
were poured over the lucern and about one-third pound per 
llam b per day was fed. 
TIle Feeding Value of Pulp:-There is perhaps another 
·way to figure the. comparative value of pulp, viz, its value in 
(terms of grain or cash. Comparing rations No 's I, 5, and 7. 
~ n ttle table we get the following: 
Ration 1-6.29 lbs. lucern and 3.32 lbs. grain give one 
·lb. gain. 
Ration 5-7.95 lbs. lucern and I7.86Ibs. pulp give one 
.lb. gain. 
Ration 7-4.23 lbs. lucern and I. 56 lbs. grain and 10.14 
] bs. pulp gave one lb. gain. 
Thus comparing 1 and 5. we find that · 17.86 pounds 
pulp, plus 1.68 pounds lucern, saves 3.32 pounds grain, and 
'for ration 7-10.14 pounds pulp saves 1.76 pounds grain, and 
2.06 pounds lucern. Or in another way, on the basis of ra-
tion 5; if 100 lbs of grain were worth 60c. and lucern $4. 00 
per ton, then the pulp would be worth 9.3c. per 10:::> lbs or 
$1.86 per ton. For ration 7 at the same prices tor grain ' and 
lucern, the pulp would be worth 16.9c. per 100 pounds or 
·$3· 38 per ton. This would indicate that when grain was fed 
the pulp returned nearly double the value obtained where 
the pulp was fed alone with lucern. 
Lucern and Graz'n Ratz'on :-Considering ·next the ra-
tions composed of lucern and some variety of grain, the good 
wheat screenz'ngs gave the best returns from all points of vz'ew. 
The lambs so fed gained the most per week, required least 
lucern and grain for each pound of gain, and, made the gains 
·at the least money cost. 
I 
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Poor wheat screenings did not prove as efficient a ra-
tion as frosted wheat but they produced gains at a less cost 
~cause of the cheapness of the food. The economy of feed-
ing them will depend on the price at which they may be 
purchased. 
With the same amount of lucern it required nearly forty 
p.er cent. more of the poor screenings to make a pound ot 
gain than it did of the best screenings. This would make 
the latter worth two-fifths more than the former for feeding' 
l';mbs. Or if the best screenings were worth 75c. per 100. 
pounds the poor screenings would be worth 45c. per 100, 
pounds. 
Frosted wheat gave better returns than good wheat. 
The lambs gained more per week and required less grain for-
one pound of gain. Pound for pound, therefore, the frosted 
wheat proved the better food. Considering that frosted 
wheat may usually be bought for less money, when obtain-· 
able, it would appear to be in every way a more economic 
food than good wheat. 
It took one-fifth of a pound of lucern and nine-tenths of 
a pound of grain more to produce a pound of gain when the· 
lambs were fed frosted wheat; and three-tenths . pound of 
lucern and one anu two-tenths pounds more of grain, to pro-
duce a pound of gain when good wheat was fed than it took 
when ' good screenings were fed. This would indicate that 
the best screenings ~ere twenty-five to thirty per cent. more. 
efficient as a grain food for lambs, when fed with lucern ,. 
than either frosted wheat or good wheat. (Compare. rations 
I, 2, 3 and 4). 
These tests also indicate that lambs will fatten on a ra-
tion of lucern and a little straw, but they wilJ fatten slowly. 
For the early periods of fattening they seem to make gains 
economically; the latter periods our tests do not cover. 
For the most satisfactory results, especially in regard 
to length of time in fattening, and, on the whole, in econ-
omy, a generous grain ration is to be recommended if the 
grain can be obtained at a reasonable price. 
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SELLING LAMBS. 
Judging from the experience of the past three years, 
it will generally pay much better to feed lambs for the east-
ern than the local market. This would mean that a flock 
large enough to ship should be fed, or the feeder may com-
bine with his neighbors in shipping. As far as I can learn 
there are not many lambs fed in this state for the eastern 
market, thus the local demand largely controls prices, and 
these ' are influenced but little, if any, by the eastern 
market. For instance, the past spring when prices at 
Chicago were the highest for some years the local market 
would not pay as much as we obtained for the two previous 
years. We obtained four cents per pound live weight for 
lambs fed in I900 and 1901, but the past spring we received 
three and three-fourths cents per pound for most of them, 
although the lambs were in equally good, it not better con-
dition. 
The Utah feeder who handles but a small flock has to 
meet eastern competition when he purchases his flock to 
feed, and then to sell at local prices leaves but a small mar-
gin of profit. The man who wishes to get the largest re-
turns from feeding lambs must therefore plan to ship east. 
The condition of the local market is probably accounted 
for by the larger number of small flocks of sheep that are of-
fered by men who are in the business in a small way and 
who do not handle enough to ship. Frequently, too, these 
sheep are not good enough to ship, yet they supply the local 
. demand to the exclusion of better fattened stock. 
In table B. an attempt is made to show the compara-
tive returns from selling the lambs at local, or at ~astern 
market prices. In each case, of course, it is presumed that 
at least two carloads are shipped; otherwise the expense 
would be greater and profits .correspondingly less. 
For the winter of 1901-1902 the table shows that the 
profits on the lambs if shipped to Chicago in the spring 
would be over $ 1 .00 on each lamb more than in selling at 
local prices. 
For the winter ot 1900-1901 there was little profit in 
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the feeding, whether selling at local or at Chicago prices; 
as lambs on the eastern market were very low priced. It is 
evident that the market, like the weather, is not always to be 
relied upon,but the man who is turned from his course of ac-
tion by the uncertainties of the weather or market will not 
be likely to make a success of livestock feeding. Buying 
right and feeding right, while keeping an eye on the trend 
of the market) will, in the great majority of cases, bring the 
feeder out right. 
TABLE A.-SUMMARY OF RESULTS WITH THE DIFFERENT RATIONS. 
.... s:I 
e.g 
..... 
e III 
Z~ 
RATIONS FED 
(1) ILucern and best wheat screening • .. . .. e ••• •• • •. 
(2) ILucern and poor wheat screening ... . ........ .. . 
(3) Lucern and frosted wheat . .. . . . .. .. . . .. . ... . .. . 
(4) ILucern and Good Wheat 
(5) ILucern and sugar beet pulp, a.·11 that would i 
be eaten .. . . . . ..... .. . ... .. . ... . .. . . i 
(6) ILucern and sugar beet pulp, ration limited to ~ 
50 lbs pulp.. . . . . . . . . . . . . . . . . . . . . . . .! 
(7) ILucern, wheat screenin g s ~ . bran ~ dnd ~ 
sugar beet pulp. all that would be eaten r 
(8) ILucern, Wheat Screenings ~. Bran ~ , and I 
1 
sugar beet pulp. Pulp limited to SO Ibs . I I 
(9) ~ucern , bran and molasses. .. . . . . . .. ... . . . . 1 
Number I Weekly I Food..eaten fQr one pound of gaj,n 
gain per Lucern 1 Grain 1 Pulp I Molasses 
of tests Lamb lbs . Ibs . Ibs lbs. 
2 115916.2913.32 I··· .. ··"'······ 5. 32 1.43 
1.48 
1.32 
1.45 
.93 
2.31 
1.50 
1.40 
6.23 
6.50 
6 .57 
7.97 
12.53 
4.23 
6.45 
810 
4.19 
4.54 
1.56 
2.39 
1.50 
17.86 
15.17 
10.14 
9.45 
1.43 
Dry matter Average 
for one cost of 
poun~ of I pou~d 
gam of gam 
Ibs. cents. 
8.50 
10.14 
9.45 
9.85 
8.00 
11.89 
5.13 
8.37 
9.5Z 
3.25 
3.36 
3 8 
4.03 
2.48 
3.26 
2.28 
3 .20 
2.59 
NOTE:-Lucern, $4 00 per ton. Wheat , 6()c per 1001 b&. Frosted ,,, heat , 60c per 100 lbs. Best screenings 60c per 100 
Ibs. Poor screenin g s 40c per 100 1bs. Bran bOc per tOO Ibs . Beet Pulp $1.00 per ton Molasses, $1.<.,0 per ton. 
The best wheat screen in g were the broken w hea t a nd seeds separated from the 1I1illin g wheat . The poor wheat screen-
ings were the chaff and lighter seeds first separated from the w heat in cleaning at the mill. 
t"I 
> ~ 
t::Jj 
~ 
p:j 
p:j 
tj 
H 
Z 
~ 
~ 
'l 
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TABLE B.-SHOWING COMPARATIVE RETURNS FROM SELL-
ING LAMBS AT LOCAL AND AT CHICAGO PRICES, 
FOR THE THREE YEARS. 
11899-190011900-19011190 1-1902 
Number of lambs. . ....... . . . . .. . .... 95 9831 100 
Weight at beginning of experiment, lbs . . . 4408 3751 5612 
Price paid for lambs at 3~ cts. per lb . . , $156.37 $131.27 $196.41 
Cost of food . ... .. ...... . ... ' .... . . . . ..... '. . $71.00 48.23 60.25 
Total cost of lambs. . . . . . . . . . . . . . . . . . . . . . . . $227.37 179.50 256.66 
Weight at close of experiment, lbs . . . ... . . . 6264 4645 7361 
Total gain, pounds .. . . 1796 923 1649 
Local selling price per pound. 
Total received for lambs •.... .. . : . 
Profi t on food ... . ..... . . .. . " ...... . 
4 cts. 
$250.56 
$23.19 
4 cts. 
185.80 
$6.30 
3.83 ct6. 
278.41 
$21.51 
Selling price per lb. Chicago, April 23rd, 7.45 cts. 5.75 cts 7 cts. 
* Cost of shipping and selling per lb. (about) 1~ cts. 1}.( cts. 1~ cts. 
Net received for lambs. Chicago prices 
Profit on food selling at Chicago prices 
$357.06 $198.82 $379.39 
$1 29.69 $19.32 $ 122.73 
II<Shrinkage, 5 per cent.; freight on carload of 300 lambs, Logan to Chicago. $186.25 ; com-
mission for selling. etc. , 5 per cent; other expenses about $25 per car. 
NOTE:-The Chicago prices are a~ quoted in the Breeders' G3.zette for April 23rd fo r 
each of the three years mentioned. The expenses of shipping are estimated in part , but 
are believed to represent close to the actual cost. The freight and commission .are the 
actual results. The shlinkage and other expenses can only be estimated. 
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DETAILED REPORT OF EXPERIMENTS. 
THE FIRST EXPERIMENT. 
Professor J. W. Sanborn, while director of the Utah 
Agricultural Experiment Station, car'ried on experiments in 
sheep feeding, in connection with steers and hogs with a 
view of securing results that would afford a basis for a study 
of local conditions in Utah as affecting the methods and 
economy of meat production. From 1894, when Professor 
Sanborn severed his connection with the station, till the win-
ter of 1899- I 900, no experiments in sheep feeding were un-
dertaken. 
During that year Professors Foster and Merrill conducted 
an ~xperiment in feeding lambs. The object was to study 
the comparative value of some mill feeds and the grains 
which the farmers cannot, as a rule, dispose of. The 
results of this tes~ were published in the 11th annual report 
of the Station, and the essential data are given in this con-
nection to afford a comparison with the experiments since 
undertaken. t 
Th~ Ratz'ons Fed:-The lambs us=d b. this test were 
quite an even lot of range stock, being the end of the lamb 
·crop. They were fed in an open shed with a small outside 
run. 
The 96 lambs were divided into four lots, 24 in each 
lot, and were fed as follows: 
Lot one received good wheat and Jucern. 
Lot two received frosted wheat and I ucern. 
t NOTE :-For the analyses of the feeds used , especially of those used in the experi-
ment of 1901-190:.1, I a~ indebted to the Chemical Department. For valuable a5sistance 
-in p!'eparingand verifying the tables, I am under obligations to my assistant, Mr. J. A 
·Crockett . 
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Lot three received No. I screenings and lucern. 
Lot four received No.2 screenings and lucern. 
NOTE:-No. I screenings are the lighter chaff, seeds and grains that are cleaned 
from the wheat. NO.2 screenings were the small wheat and heavier seeds separated 
from the wheat in the second cleaning. 
The cost of the fodder and grains fed was as follows ~ . 
L~cern ......................... $4.50 per ton. 
Good wheat . ................... - . 7 5c per hundred lbs. 
Frosted wheat.. .. ... . . .. . . . . .. .6sc " 
No. I ,screenings.. . . . . . . . . . ... . . . .35c ., " , ( 
No.2" .. . .. ........... .5Sc " " 
PERCENTAGE COMPOSITION. 
I I 
Dry I I pro- lcrUde/CarbohY/ Water mat- Ash 
ter tein fibre drateS 
Fat 
Lucern (average) ... . . .... 12.00 88.00 9.10 13.40 26.50 36.70 2.3 
Wheat (average) 10.50 89.50 1.80 1180 1.80 71.90 2.10 
Frosted wheat (average) .. 11.25 88.75 1.97 9.77 3.73 70.32 3.01 
No.1 screenings . . ...... 12.56 87.44 4.28 13.26 6.47 58.02 5.41 
No.2 screenings . .. . 11.75 88.25 2. 94 1 10.48 5.90 64.39 4.55 
DI SCUSSION OF RESULTS. 
Gains in Live Weight:-Table No.1 .gives the weights. 
and gains of the lam bs, arranged in periods of four weeks, 
and for the 90 days of the experiment. It will be noticed 
that these lambs made large gains during the last six 
days of the test, gaining more than one half as much as dur-
ing the previous four weeks. On the average these lambs 
made the largest gains during the second, period, though lot 
4 made the best gains during the third period. Averaging 
the results for the 90 days, it will be noted that lot 4, fed on 
the best grade of screen ings. made the largest gains, or 2 1.4. 
pounds for each lamb for the period. Lot 2, fed on frosted 
wheat, gained 19 pounds per lamb. Lot I, fed on good 
wheat, gained scarcely 17 pounds per lamb during the test ,. 
the lowest gai n made. 
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Food Eaten:- Table 2 gives tne weight of 
food eaten by each lot, and the food eaten for each 
pound of gain. There was not much difference 
in the amount of food eaten during the different period~. 
Considering the whole time at the ex pe riment, it ' is to be 
noted that lot 4 , which gained the mos t, ate the most. They 
ate nearly 15 pounds per week of dry matter. L0t 3 ate the 
next largest amount, but as the grain fed to this lot contain'ed 
a large amount of. chaff, the figures can hardly be compared 
with the other lots. Lot I ate the least dry matter and 
gai ned the least. It was noted during this and later tests 
that the ration of whole wheat was not as readily eaten as 
the other varieties of grain fed,at times the sheep refusing to 
eat all the wheat given them . 
. Considering next the amount of dry matter required for 
each pound of gain, the first month of feeding required the 
most, while ' the last week of feeding required the least. For 
the whole time of the experiment, lot 4, fed on lucern and 
best screenings, required least food and least dry matter for 
each pound of gain-a little less than. tiine pounds of dry 
matter . It is thus noted that the lambs which ate the most 
and gained the most, required the least food for each pound 
of gain. Lot 2, ted frosted wheat, required 9.45 pounds of 
dry matte r for each pound of gain, and was second in econo-
my of gains. Lot .3 requi~ed the most dry matter for each 
pound of gai n, but, as noted above, this ration is hardly 
comparable with the other lots as the grain fed contained a 
large amount of chaff. 
Cost of Gaz'7zs:-The pt ice of fodders anL! grains vary 
so much from year to year, and even in different parts of the 
State, that a comparison of the results of an experime!1t 
based on the cost of the feeds only, is likely to be 'very mis-
leading. However, in this case while the absolute prices of 
the feed may vary, it is probable that the comparative value 
will be fairly constant. 
Table 3 gives the cost of the lucern and grain eaten by 
each lot for each four , weeks period, the cost of feeding each 
lamb per week, and the cost of each pound of gain. For 
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our purpose the cost of each pound of gain probably 
gives the hest comparison. On the average the most expen-
sive gains were made in the ftrst period. though that was the 
period when least grain was fed . 
The third period showed more expensive gains than the 
second, but the final.weeks gave the most economical gains. 
On the average, for the ninety days of the test. the cheapest 
gains were made by lot 3 fed on good screening:.;, the cost 
being 3.27 cents per pound of gain. Lot 4 made the next 
.cheapest gain, costing 3.58 cents for one pound of gain. At 
the prices given, therefore, the poor screenings proved the 
more economic feed. Had the No. I screenhgs been 42C 
per hundred pounds instead of 35 cents and the No. 2 
screening at the price given-55 cents per hundred pounds-
this difference would have been wiped out. From the other 
points of compari son. viz . . food required for a pound of gain 
and the rapidity of gains. the better screenings gave the bet-
ter results. 
The wheat. whetber we consider frosted wheat, or good 
wheat, proved to be a more costly ration than the screenings 
at the prices given. 
Comp:uing good wheat with frosted wheat the latter 
gave the more economic returns. This is true whether we 
consider the gains made, or the amount of food required to 
produce one pound of gain. 
Profits £n Feed£ng:- ·There is yet another way to look 
at the results of this experiment. and table 4 presellts the 
facts. This table ~hows the financial results of the feeding 
experiment with the prices of food as given. the lambs 
pUfchased at three and one-half cents per pound live weight 
and sold for four cents per pound Ii ve weight. Here again 
lot 3 fed on the best screenings shows the greatest J= rofit on 
the feed, returning nearly $1.30 more than lot 4· The lots 
fed screenings returned nearly double the profit obtained 
.from the wheat fed lots. The frosted wheat returned nearly 
double the profits obtained from the lot fed good wheat. 
Considering all the lots together the 95 lambs returned 
about twenty-five cents each over the cost of the feed. or in 
· LAMB FEEDING. 23 
other words the feeder received market prices for his feed 
and twenty-five cents per lamb for the labor of feeding. 
THE SECON D E XPERIMENT. 
The second experiment in feedin g lambs was started 
Dec. 3 I, 1900, and continued for twelve weeks, or until 
March 25, 190 1. 
The lambs arrived on the farm on the 18th of December 
and weighed an average of 38 pounds each. They were 
late summer lambs, had rather a poor fare for some time, and 
were quite thin in flesh. The man from whom they were 
purchased said they had be en losing flesh for a month or 
more. The lambs were similar to those fed the previous 
winter as reg ards breedin g-common range sheep in which 
Merino blood predominated , but with more or less mix ture 
of the Cotswold. The lambs were not dipped, as we were 
assured that they had been dipped twice and were free from 
scab, and an inspection of them showed no signs of the 
t rouble. However. scab developed during the ' second 
month and the shee p were dipped at the end of this period. 
This probably accounts for the small gains made during this 
pe riod as will be noted later. The lambs were fed in the 
same place as we re those of the year before (described in 
tenth annual report) a temporary shed erected in the corral 
open to the south and with a run to the south. 
This experiment was practically a continuation of the 
experiment of the year be fore, the object being to study the 
economy of feedin g lambs on Uta~ feeds, and incidentally 
to make a study of the best ration for this purpose, or rather 
the best' grain ration to feed with lucern. 
Tlze Foods Fed:- The basis of all the rations was l.ucern. 
The lucern fed was tile average crop, no attempt being made 
to select it for the experiment. . 
The wheat scre enings were mainly the small and broken 
wheat, with other seeds as separated from the milling 
wheat. 
The wh eat was good plump wheat, a fair sample of the 
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average crop of the valley. The bran was the run of the 
mill and thus was a mixture of bran and shorts. 
COMPOSITION OF FOOD IN PER CENT. 
Materials I I 
Dry I I Pro- IcrUdel car- I Water Mat- Ash . . bohy' Fat 
ter telu jFlbre drates 
Lucern .. ..... , . . . 12.00 88.00 9.10 13.40 26.50 3670 2,30 
Wheat . .... . ........ .. . . 10.;30 89.70 2.12 12.85 3.11 66.38 1.68 
Bran ........ .. . ••••• o • 1160 88.40 4.22 13.74 7.30 59.64 3 .74 
Screenings . ... . ''' ''' "I 9,06 90.94 1 5.52 16.11 4.12 61.72 3 . 47 
Straw . . .. . ...... ..... .. . 9.60 90.40 4.20 3.40 3.40 43.40 1 30 
Prices of Food:-
Lucern. . . . . ... , ... . ............. $4. 50 per ton 
Good wheat ................ , . . . . . . . .83 .3c per 100 lbs. 
Good screenings.. .. .. .. .. .......... .60c .1.1 H 
Bran. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5 5c .1 It 
Straw. ', .. , . . . . . . . . . .......... " 2. 00 per ton 
Tlze Rations and Plan of Experiment :--The one hun-
dred lambs purchased were divided into four lots, each with 
twenty-five lambs. One lamb in lot 4 died a few days after 
the experiment started, and one in lot 2 died at beginning 
of the second period, The lots were divided as nearly even 
as possible by weight, and, as will be noted, there was but 
little difference in the various lots. 
The four lots were fed as follows: 
Lot I received lucern and wheat screenings. 
Lot 2 " " " chopped wheat. 
Lot 3 . , " 'I wheat screenings and bran . 
Lot 4 ,. " 'I straw for first period; lucern , 
str'aw and bran lor second period; and lucern, straw and 
wheat screenings and bran for third period. 
Lot I was fed the same as lot 3 of the year before 
and lot 2 the same as lot I of the previ<;>us year, thus 
affording a comparison. Lots 3 and 4 WE're given a lit-
tle more variety in the ration. 
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The previous year the lambs lost nearly all their wool, 
due, it was thought, to a rapid increase of the grain ration. 
This year, to avoid the loss, the grain was increased very 
gradually and a ful'i ration was not reached till the last 
month of feeding. 
Lot 4 received straw with the lucern, and but a limited 
grain ration was fed. . This ration ::tffordec;l a little more va-
riety and was also the cheape t ration fed. , 
, The experiment continued for twelve weeks, divided in-
to three periods of four weeks each. This division into 
periods was made to compare the relative gains earlier and 
later in the experiments, as no change in the feed of the 
various lots was made further than to increase the amount of 
concentrates. 
The lam bs were weighed three ddys in succession at the 
beginning of the experiment, also three days at the end of 
each period, and at the end of the experiment, The weights 
were taken before the lambs were watered. The lucern wa 
sacked and weighed once a day and the g'rain was weighed 
for each feed. 
DI CU ION OF RE , ULT . 
W ez'ghts and .Ga£ns :-- Table 5 gives the weights and 
gains of each lot of lambs by periods and for the whole time 
of the experi ment, Very satisfactory gains were made for 
the first and third periods but for the second period 'the l<...mbs 
did i:'ut little more than hold their own in weight, due prob-
ably to the scab and subsequent dipping. On the average, 
for the whole tim e, the lambs gained about one-tenth of a 
pound a day' which is rather a low gain. 
Comparing the different lots it will be noted that lot 3, 
ted on lucern, screenings and bran, made the best gain, the 
gain being 9.92 pounds per lamb for the 84 days. ' Lot I, ' fed 
on lucern and screenings, came second with 9.68 pounds ' 
gain per lamb. ' 
This is in accord wit,h the previous year's experience, 
when the screenings gave the largest returns. Adding bran 
to the screenings, seemed to improve the feeding quality of 
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the grain ration, probably because of the greater variety in 
the ration. The ration of good wheat and lucern, as for the 
year 1900, gave lower gains than the sc reen-ings Lot 4 on 
the light grain ration made the smallest gains. but was not 
far behind the other lots. 
Food Eaten:-Table 6 gives the total food and dry mat-
ter eaten for each .period, and for the. experiment by each 
lot, and als? the tood and dry matter required for each 
pound of gain. 
On the average the lambs ate the most during the first 
and third periods. when they gained the most. but the diff-
erences are slight. 
For the whole time of the experiment lot 3. fed screen-
ings and bran, required the least dry matter for each 
pound of gain. viz. 1 I. 82 pounds. Lot I required 12.48 
pounds and lot 2, 12.77 pounds. Lot 4 required the most 
dry matter for each pound of gain, but it should be remem-
bered that the m0st of this was roughage for this lot ate 
scarcely one-half the amount of grain eaten by the otherlots. 
Averaging the results for the 98 lambs it required 10. 21 
pounds of lucern and 4.44 pounds of grain. or 13 .04 pounds 
of dry matter, in the food. to produce one pound of gain. 
Cost oJ Food and of Gain:-Table 7 gives the cost of 
the food eater) and the Cl)st of each pound of gain for each 
lot. On the average the cheapest gains were made during 
the first period. During the third period the cost was about 
one cent per pound more than for the first period. The 
cost for the second period was excessively high because of 
the low gains made. 
On the average, for the whole time of the experiment, 
lot 4, fed mainly on roughage, made the most economic 
gains, viz. 4.67 cp.nts per pound. The gain for lot 3. fed 
bran and scree.nings, cost 4· 91 cents per pound and for lot I 
fed SCI eenings, 5. 05 cents per pound. Lot 2, fed good wheat, 
cost 6.28 cents per pound of gain, or nearly one and one-
fourth cents more than lot 1. On the average for all the 
lots, the cost of one pound of gain was 5.23 cents. 
LAMB FEEDING. 27 
From all points of view, the experiment enforces the 
Jessons of the year before. Wheat screenings are a more effi-
cient and a more economic grain food for lambs than good 
wheat. Mixing bran with the screenings gave yet better 
returns. The lot fed screenings made the most rapid gains, 
took least food to produce a pound of gain and Cl)st less to 
prC'duce a IJound of g a in. Lot 4, fed on a small grain ration, 
shows very satisfactory returns as regards economy. It de-
monstrates that lambs may be thus fattened at a profit. but 
a longer time is needed to do the work. 
P rofit & Loss:-Table 8 gives the profit and loss on the 
!eeding when the lambs were purchased at three and one-
half cents per pound. and sold at four cents per pound. Ex-
cept for lot 2, fed on good wheat, which was fed at a la ..;s of 
$1. 66, th e profit is on the right side of the . ledger though 
the returns are very small. The results con firm the com-
ments already made, as to the value of screenings and a va-
riety of food in the ration in feeding sheep. 
THE THIRD EX PERIMENT. 
The .ex perimEllt for the year 1902 was started on Janu-
ary 16th. Th is was rather late. but as the new sheep shed 
was not completed it was not possible to start earlier. The 
lambs arrived on the farm on December 30, 1901, and up 
to the time the experiment started they had the run of the 
pasture fi e ld, with what lucern they would eat. 
The lambs were late, or July lambs, but were growing 
and in a thrifty condition. In breeding they were the com-
mon range Merino type with a slight mixture, one-fourth or 
less, of Cotswold. Their average weight at the b eginning of 
the experiment was a little over 56 pounds. They were, I 
b.elieve, a fairly good average of range lambs, considering 
their age. 
The lambs were not dipped when they arrived on the 
college farm, as we bought them on the assurance of their 
freedom from scab. Moreover, because of the incomplete 
condition of our buildings it was not possible to do the dip-
ping at the time they arrived. After one month's ,feeding, 
28 BULLETIN NO. 78. 
however, signs of scab we re noticed, and the lambs were 
dipped at the beginning of the seco:!d p e riod of feeding. 
The weather was favorable , warm and sunny, and no 
bad effects were noticed as a result of the dippin g . au; e x-
perience teaches that the only safe plan.. i5 to dip all sheep 
that come off the ran ge before startin g to feed, irrespective 
of whether they have bee n dipped befo re o r not. 
Fodd~rs and Grains Used :- The ce ntra l th ought in con-
ducting this t es t was to ge t some data on th e valu e of s uga r 
beet pulp, to learn how to fe ed it so a ' t o ge t th e best re-
sults , and to compare its value with grain in fatt e nin g lambs. 
The pulp was obtained from the L ogan S uga r F act ory; 
the m anage ment donating it fo r th e tes t . T e ll t ons were 
obtained altogethe r . The fir s t load was st ored in sm a ll re-
cept ic1es, and, very cold weather com ing o n, it froz e, and 
thus fo r th e first pe riod less was eaten by th e la mbs th a n 
was expect ed. The remaining ei g ht t ons we re sto red in a 
bi n built of rough lumber for the purpose . The pulp fer-
m ented som ew hat and had a d ecid ed s mell of old en s il age ; 
bu t otherwise was in good condition ri g h c to the s ides of the 
bin. Of the ten tons hauled from the factory le::>s than seven 
and one half tons were fed out . This indica tes a loss of over 
t wenty-five per cent. Nex t year we s'hall e nd eavor to learn 
so mething of the nature ,of this loss . 
The sample for chemical analysis was tak e n during the 
last pe riod of the test whe n no more th an a ton of th e pulp 
was left, and whe n practically all fermentation had cease d. 
It will be noted that the sample was ve ry low in dry mat-
t e r,' much below the average rep orted from othe r s t ation s, or 
from any compilations of analyses avail a ble for compari-
son. 
In feedin g the pulp it was fed off th e face of the pit 
thus leaving th : smallest possible are'a exposed. The top 
was cove red with straw. 
The roughage fed was lucern . For the first month 
of the test early cut lucern was llsed, and later, more ma-
tured lucern, obtained from another source. The lucern 
was w.ell cured and in fair condition.· In feeding lucern 
LAMB FEEDING. 29 
there is always a certain amount of waste,-hard, dry stems 
whic h the stock will not eat. In this test it amounted to 
nea rly twenty per cent of the lucern fed. 
The molasses fed were the waste molasses from the sugar 
factory, that portion of the syrup that is so strongly charged 
with mineral that it will n')t crys t a li ze. 
The whea t scree ning's , consisted of small and broken 
wheat, t oge th e r with the s mall seed usually found mixed 
with it . It WrlS fed ullcru shed. Wheat screenings had been 
used the t wo previous year:-; with satisfactory result s and 
they were fed thi s yea r to a ff l) rd a co mparison with th e pre-. 
vious yea r' s work. 
PERCENTAGE COMPOSITION OF F ODDERS AND GRAINS 
USED IN EXPERIME~T. 
I
w aterl ~~~-I Ash I ::ro- lcrudeICarbOhYI Fat 
_________ ._-'--__ "_te_r---,:. _ __ -'- tein fibre drateS 
Lucern .. . ... .........•. .. . 12.00 88.00 9.10 13. 40 26.50 36.70 2.30 
Screenings .... . . . . 9.06 90.94 5.52 16 11 4.12 61.72 3.47 
Bran . . ... . . . 11.60 88.40 4.22 13.74 7.30 59.64 3.75 
Pulp ... · . . .... . .. .. . ... 94.31 5.69 .27 .05 2.02 3.27 .08 
Molasses . . .. . . .... 
.. · .. 1 . , .. . . .. . .... 
Prices' of Food:-The prices of fodders and g rains have 
been unusually high during the past season. Lucern twen-
ty-five to thirty per ce nt higher than usual. ;Bran twice the 
usual price and screenings fifty per cent higher than las t 
year. In considering the cost of the feeding, therefore, 
this fact must be kept in mind , and especially so in compar-
ing results with the experiments .of the previous years. 
The price to the farme.rs for beet pulp is fifty cents per 
ton at the factory, with fifty cents per ton for hauling it , the 
cost price is $1.00 per ton at the barn. It is upon this ba~is 
that the cost has b~en figured. 
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Cost of Feed:-
Lucern ........... $5.50 per ton. 
Sugar beet pulp.... 1.00 per ton. 
Sugar beet molasses 1.00 per ton. 
Screenings (wheat) .85 per [00 lb:,. 
Bran-; , . . . . . . .. . . . . .80 per [00 I bs. 
Plan of E xperiment:-The plan of the test \Va,s as fol-
10ws: . 
The one hundred lambs were divided into six lots, Lots 
1 and 2 with 16 lambs, and lots 3. 4. 5 and 6 with 17 lambs 
each. 
Lot 1 received lucern, ad l£bitum. and wheat screen-
'ings; the screenings were fed at the rate of four pounds per 
day at the start and increased gradually till one pound per 
day per lamb was fed. . 
Lot 2 received lucern ad libitum and bran, the bran 
being in amount one-half the weight of the screenings fed to 
lot I. This lot also received sugar beet molasses, starting 
at two pounds per day per lot and increasing till five pounds 
per day per lot were fed. 
Lot 3 received lucern, ad libitum and sugar b:!et pulp, 
The pulp was fed at the rate of one pound per lamb at the 
start and increased gradually till the lambs received all they 
would eat. 
Lot 4 received lucern, ad lz'bitum, and sugar beet pulp; 
starting at eight pounds of pulp per day per lot and in-
creasing to fifty pounds per day. 
Lot 5 received lucern. ad l-ibitum. The feeding of the 
sugar beet pulp was started at sixteen pounds per day and 
increased as fast as the lambs would eat it, till they were 
getting all they would eat. This lot also received a grain 
ration of mixed screenings and bran. starting at four pounds 
'per day per lot and increasing till three·fourths of a pound a 
day was fed. 
Lot 6 received lucern, ad lib-itum, sugar beet pulp and 
grain. Sugar beet pulp was started at eight pounds per 
day per lot, and increased gradu'allr till fifty pounds per day 
were given. The grain ration was the same in kind and 
amount as that fed to lot 5. 
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The time of feeding was divided into . three periods so 
as to note the rate of gain as the feeding progressed . . No 
changes were made in the ration throughout the whole time 
of the experiment, except to increase the proportiun of pulp 
and grain. 
Lot I was used as a basis ·of comparison with the two 
previous years' test:;; the ration, as will b~ noted, that had 
given the best result.s. 
For lot 2 the molasses were fed by diluting them some-
what with water and pouring them over the lucerne The 
sheep ate the molasses rl:!adily, and no bad effects were 
noted. 
The lots fed Pltlp were arranged to afford a study of the 
feeding value of pulp with and without grain, with lucern as 
roughage. In feeding a limited amJunt of pulp a') contra;;ted 
with a full fe~d, we desired to learn whether the pulp was to 
be vdlued for its tonic effect in stimulating the appetite or 
for its actual food value. When starting to feed the pulp 
the lambs would eat but little more than three-fourths of a 
pound each per day but soon took to eating it readily. ' The 
amount was increased as fast as they would eat it up clean. 
For the first month the pulp was fed but once a day, after 
that twice a day. 
We were unfortunate in not having sufficient pulp to. 
complete the experiment as planned. It was our first year's 
experience, and we had no information as to the losses in 
the silo and thus did not make sufficient allowance for the 
saIl!e. The third period, therefore, could not be continued 
longer than three weeks and the change from pulp to dry 
feed had to be made too quickly. This in a mea~ure, per-
haps, accounts for the losses on the pulp-fed lots after the 
experiment as plaRned closed. This will be commented on 
later. The grain was fed mixed with the pulp. All the 
feed was weighed each day and t)1e lucern stems that were 
not eaten were weighed back. 
Weighing Lambs:-Tbe Iambs were w.eighed three days 
in succession at the beginning of the experiment and the 
average of these weights taken as the beginning weighL 
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They were agai n' weighed at the close of each period and at 
the close of the experiment. The weights were taken right 
aher noon. and about three or four hours after the lambs had 
received their morning feed of pulp and grain but before 
watering. It is probable that the half feed of pulp, ' wh ich 
contained so much water, may have tended to make the lots 
getting an excess of pilIp, somewhat heavier than tAose 
otherwise fed, and thus may in part account fO'r the apparent 
loss on those lots after the pulp feeding stopped It 'would 
probably have been better to have weighed the lambs earlier 
in the morning. before they were fed, anJ this plan we will 
tollow in another year. 
DISCUSSION OF RESUI:.TS. 
TlVeights and Gaz"ns:-Table No. 9 gives the weights 
and gains of the lambs for each period and for the whole 
time of the Experiment. 
There was a different number of lambs in the lots; thus 
the results are calculated qn the basis of one lamb per day, 
week or period, so as to get a correct comparison. 
For the ftrst period the pulp fed lots gained the m03t. 
Lot 5, ' with excess of pulp and grain, gained nine pounds 
per lamb fc.r the period. Lot 6, fed a limited amount of 
pulp with grain, gained 7.59 pounds; and lot 3, fed excess 
of pulp with lucern, gained- 7.41 pou.nds each. Then follows · 
lot 1 fed screenings and lucern with 6.19 pounds gain. Lot 
2 ) fed molasses, grain and lucern, 6 pounds; and lot 4. with 
lucern and a liinited p'ulp ration, 5.5 pounds gain for the 
period. 
During the second period the pulp fed lots again made 
the best gains. Lot 5 gained 12.23 pou'nds per lamb, and 
lot 3 gained 7.71 pounds per lam b. L'Jts 2, 1, 6 and 4 fol-
lowed in the same order. 
For the third period lut I made the best gain3, a better 
.gain than was made for the first · two periods, .262 pounds 
per day per lamb or 5.5 pounds per ' lamb in three weeks. 
Lot 2 held up its gains very well, but the pulp fed lots fell 
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off greatly. Those getting excess of pulp and lucern with-
out grain only gained one pound per lamb for the three 
weeks and Jot 4 with the limited pulp ration gained but one 
third of a poun-d a day per lamb for the same time. Those 
getting pulp and grain also fell off in rate of g'ain: but lot 5, 
getting the larges t pulp ration made the best gains. 
Considerin3' next the 'vvhole feeding period, lots .5 which 
received all the pulp they would eat, together with lucern 
and gra in, made the largest. gains,437 pounds, or an average 
of 25 .7 pounds 'per lamb. Lot I, with screenings and lu-
cern, was second with 27 r pounds gain, or r 6.94 pounds per 
lamb. The other lots made gains in the following ,orde.r ; 
lot 6 ga ined 16.7 I pounds, lot 3 gained 1.6. 18 pounds, lot 2 
gained r 5.63 pounds, and lot 4 only ro. 4 r pounds per lamq 
for 78 days. 
It is worthy of note that the lots fed on grain, and es-
pecially lot I, fed on' lucern and screenings, made the most 
uniform gains during the test. There was something in the 
appearance ot the lambs in these lots,too,that indicated a firmer 
and more solid flesh and probably more even flesh. To the 
casual observer and also to the person that handled them 
they appeared to be fatter than the pulp-fed lots. Thes.e lat-
ter appeared to grow rather than to fatten, and they lacked 
somewhat a compactness and solidity both in fleece and 
body. 
This table affords yet another interesting comparison. 
As the lots were divided, the weights at the beginning of the 
experiment rangEd from 880 pounds to 1035 pounds and at 
the close of the experiment from I 130 to 1363 pounds, or, 
in other words, about the average weight of one f!"ood steer. 
There is thus afforded a ready comparison of the gains of 
sheep as compared to a steer. It will be noticed that one of 
these lots gained as high a 7.43 pounds per day, for one 
period, and as much as 5 ~ 6 pounds per day for the 78 days. 
On the 'average of all the lots, the gain per lot was 3.62 
pounds per day. This is probably twice the daily gains 
that could be obtained during the winter 0'1 an average 
western steer of the weight of those lots of lambs. 
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Food Eaten:-Table 10 gives full data on the food eaten 
by each lot, both by periods and by lots. 
As such a variety of fodders was fed, the total dry mat-
ter affords th~ only comparison Considering the dry mat-
ter eaten per week per lamb it will be noted, that lot 2 ate 
the most dry matter, but this was made uplargely of lucern. 
Lots 5,·6 and I were the next largest eJ.ters, in the order 
named. While on the average the lots that ate the most 
gained the most, there is not the same consistency in the 
results as in previous tests. 
Considering the dry matter eaten per pound of gain, on . 
the average it took least food for a pound of gain during the 
first month of fee.ding, and the most in the third period, 
With some lots, however, this is not true. Lot 1 required 
least toad for a pound of gain in the third period, but the 
ration at this time was made up of a larger proportion of 
grain than for periods one ar.d two. 'Lot 5 in the second 
period gained one pound on 4.34 pounds of dry matter in 
the food. 
Considering the whole time of the experiment, lot 5, fed 
on lucern, grain and excess of pulp, required only 5. 13 
pounds of dry matter to produce one pound of gain. Lot 3. 
fed on lucern and excess of pulp, came second, with lot I a 
close third, requiring 8 pounds and 8 16 pou nds of dry mat-
ter respectively for one pound of gain . Lot 6 required 8.3 7 
pounds, lot 2 required 9.52 pounds and lot 4 required 11.89 
pounds dry matter to each pound of gain. Thus the limited 
pulp ration with lucern gave the poorest returns as regards 
food economy. 
On the average for all t~le lamb~, about 8 pounds of dry 
matter were required for each pound of gain. 
Cost of Food and of Gahz.:- Table I I gives the cost of 
the food eaten and also the cost at each pound of gain. The 
cost of each variety of food in the ration is given to afford a 
comparison. It is to be noted that in the sets fed a full 
grain ration the grain is the most costly part of the ration. 
The cost per lamb per week affords one comparison of 
the economy of the different methods of feeding both by 
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periods and for the whole time. Lot 4 fed a limited pulp 
ration with lucern, cost least to feed, (less than 4c a week,) 
and lot 5 cost the most to feed, (6!c per week per lamb.) 
This, however, 'bears no relation to the economy ' of the 
gains made. 
The cost of each pound of gain affords the best com-
parison. On the average the cheapest gains were made 
during the first period, and the' most expensive in the third 
period. Lot 5 is an exception in that it made the cheapest 
gain in the second period. 
Considering the whole time of the experiment, lot 5 
made the cheapest gains, though the daily cost of 
the food was greatest, each pound of gain costing 2.94 
cc:nts. Lot 3 , the next cheapest, cost but 3.09 cents for 
each pound of gain; thus showing that on this point the lots 
getting the largest pulp ration made the cheapest gain~. 
Lot 2, fed molasses, produced a pound of gain for 3 ~ cents. 
Lot l, which received screenings and lucern, cost nearly 4 
cents per pound of gain. 
Lots 4 and 6, fed a limited pulp ration, the former 
without, and the latter with grain, made gains at the great-
est cost, though the weekly cost of feeding was the least of 
all the lots, 
On the average of the one hundred lambs the cost of 
the gain was 3.56 cents per pound , which would give a sat-
isfactory return considering the price paid for the feed. 
P rofits on the F eed£ng :-Table 12 gives the financial 
results from the purchase, feeding, and sale of the lambs. 
The lambs werE not sold till eighteen days after the 
close of the ex periment. As noted above , there was 'not 
enough pulp to carry the lam bs to the end of the third peri-
od as planned, thus pulp feeding suddenly stopped and those 
lambs were put on a ration of dry feed. This table shows 
the results of this change of feed. Lots 3 and 5, which ~e- , 
ceived all the pulp they would eat, lost 6S and 109 pounds 
respectively. Lot 4, fed on a limited pulp ration, also lost 
weight, but only 8 po.unds. All the other lots made gains, 
but lot 6 gained most, though the grain was reduced to 8 
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pounds per day per lot. The average showed a loss of 50 
pounds on the lOa lambs in the 18 days after the change of 
feed. This large los on the pulp fed lot~ has an important 
bearing on the economy, of feeding pulp. The loss is 
partly' accounted for because of the change of feed , 
bl~t I am not satisfied that this accounts tor all th e loss. A 
killing test would perhaps afford an explanation. 
An attempt was made to get such a test this year but 
the results were not satisfactory and it 'was decided to wait 
for another year and repeat the test, . before report.ing this 
part of the ·experiment. 
The prices given are the prices actually paid for the 
lam bs. Lots I and 5 which made the largest gains were 
j udged to be fatter than the other lots and were valued ac-
cordingly at 4c per pound live weight. The other lots were 
valued at 3 i c per pound. 
When we come to figure the net profits, it will be noted 
that lot I fed Jucern and screenings made the most profit. 
L ots 5 and .6 fed grain with pulp came next. The lots fed 
lucern and pulp only, whether the lambs were fed all they 
wou ld ·eat or only a Iimit~d supply of pulp, made the small-
est profit on the te ed. 
LAMB FEEDING. 
SUMMARY OF THREE YEARS' EXPERIMENTS IN 
FEEDING LAMBS. 
37 , 
It is not an easy matter to present the fact., showing 
abso lutely the comparative value of different rations, es- ' 
pecia lly when the rations are made up of diffe rent propor-
ti ons of roughage, grain. etc. and these ~arying in price. 
In table 13 I have attempted to make this comparsion 
fro m three or four different standpoints. The table shows 
that the results for the winter 1900-1901 are much below 
those of the other two years. The figures for that year will 
not, thereiore, be considered in this discussion. It was 
noted in the disc ussi on of th e re sults for that year that the 
comparative va lue of the ration s was similar to that of 
o the r y ears; thus the results are tlC)t without value. 
DRY MATTER F OR ONE POUND OF GAIN. 
If each lot had receiverl the same amount of r ough ~lge 
and grain, and the Jatter only varied in kind, the dry matter 
would afford the safest comparsion; but in some of those 
t es ts a larger proportion of roughage was fed and corres ... 
pOlldingly less grain than in others, thus weake ning this 
Gomparsiol1 to some extent. However, the lots fed, ':frosted 
wheat. " I 'good wheat, ,. I 'best screenings," and I'screenz,zgs, 
bran and pulp," 'afford a good comparsion. 
Of these grain rations all fed with lucern, the' 'screen-
ings, bran and pulp" produced a pound of gain for the leas~ 
amount of dry matter, vit., for 5. I 3 pounds, or, 7.32 pounds 
if we figure on the selling weight. The' 'best screenings" 
came second in economy, with an average in two trials of 8. 5 
pounds of dry matter for each pound of gain. The' 'frosted 
wheat" ration required 9.45 pounds dry matter and the "good 
wheat" 9.8S pounds tor each pound of gain. 
38 BULLETIN NO. 78. 
Food E aten Jor each pound of gaz'n:-It is probably saf-
est for each feeder to do his own figuring on the question 
of cost, and to permit of this the actual food required for 
each pound of gain is given. With this table before him the 
feeder, knowing what feeds he has available or may bu y 
economically, can figure the probable economy of the ration 
he proposes to feed. This is a table of facts we expect to 
add to, as time goes on, and thus make it of a particular 
value to the. Utah feeder who wishp.s to study the economy 
of feeding and apply the known facts to his work. For in-
stance it t00k six and one-half pounds of I ucern and 
four and one-halt pounds of frosted wheat to make 
a pound of gain. . Knowing these facts, it is easy to 
calculate the cost of producing a pound of gain, whatever 
the price of the lucern or grain, and for any of the rations 
fed. It is necessary of course to consider that the number 
ot tests was too limited to be an absolute guide, and, more-
over, there are points of management referred to in another 
place that must be considered. In studying this part ot the 
table it is necessary to note that under the heading "grain" 
various kinds of grain weI e fed as noted in the first part of 
the: table. This part of the table shows plainly th~t less 
lucern and best screenings were required to produce a pouf\d 
of gain than of either frosted wheat or good wheat. The 
table shows that it required: 
6.50 pounds of lucern and 4.19 pounds frosted wheat for 
a pound of gain. 
6.57 pounds of lucern and 4.54 pounds good wheat for a 
pound of gain. 
6.29 pounds of lucern and 3.87 pounds beet screenings 
for a pound ot gain. 
This list needs no comment. 
As a comparison with the above, it is interesting to note 
that: 
7.97Ibs. lucern and 17.86 lbs.beet pulp produced one pound 
gain; 
5. 13 lbs lucern and 1.56 . lbs bran and screenings· with 
10.14 beet pulp produced a pOtl:n<;l of ~ain \ 
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and 8.10 lbs. of lucern, I. 50 lbs. bran and I. 42 Ibs. sugar 
beet molasses produced a pound of gain. 
From these figures it is easy to compute the cost of 
a pound of gain for any of these rations and for any price for 
fodders and grains. 
The weekly gains per lamb.- The largest weekly gains 
p o ' lamb, and, therefore, the most rapid gains, were made 
by the lot fed on "pulp, grain and lucern," viz. 2.3 pounds. 
Even if we used the selling weights for this lot, which re-
duces the weekly gains to I. 7 pounds per week per ' lamb, 
this ration yet shows the largest gains. The next largest 
gains were made by the lot fed best screenings and lucern 
viz. an average of 1.59 pounds per week per lamb. The 
lowest gains made on a full grain ration was by the lot fed 
on good wheat, viz. I. 3 pounds per lamb per week. 
Molasses, bran and lucern gave a satisfactory gain. viz., 
1.4 pounds ppr lamb per week, which was better than the 
results with good wheat. 
Of the rations fed during the two years under discus-
sion, that made up of fifty pound£ of pulp per lot with 
lucern, gave the slowest gains, viz .. 93 pounds per lamb per 
week. Rapid gains, 'therefore, seem to require a full grain 
ration, and a variety in the grain ration is to be preferred 
when fed with lucern. 
It sugar beet pulp be added to the ration of lucern 
and mixed grains the rate of gain is still further increased. 
There is somewhat of a relation between the rate and 
economy of the gain as regards the food required for one 
pound of gain. That ration upon which the animals gain 
the most rapidly, will usually be found to be the one the 
animals relish the best, and thus eat the most of. It is also 
the ration of which the animals require the least material for 
each pound of gain. Rapidity of gain is important also t e-
cause it lessens the proportionate labor cost of producing 
the gain; and gives quicker returns for the money in-
vested. 
The money cost oj one pound of gain :-A comparison 
of the money cost of the ration is perhaps the least satisfac-
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tory that could be made, as it cannot be said that the price 
to others will be ex actly, or ev'en approximately, the same 
as for us. Two columns are given to the money (;ost of a 
pound of gain, one with fodders and grains, cheap as ·noted, 
and the other rather a high price. It affords a comparison 
of all the rations at the price stated. 
At the lower prices for fodders all the lots made gains 
that would afford profit on the handling of the lambs. At 
the higher price for feed, the cost of a pound of gain for 
most Of the lots would preclude any profit, at the usual prices 
of selling here, except for the lamb~ fed during 1902. The 
profit on the business would depend on how the lambs were 
bought. 
The figures under "cost of one pound of gain" afford a 
comparison of the rations not available in the discussion of 
different experiments. The higher prices are very nearly 
those paid for the feed during the winter of 1902, and will 
thus be used in the comparison of the different rations. The 
cheapest gains were made on the rations in which an excess 
of pulp was fed, and there is but slight difference in the cost 
of one pound of gain whether grain was fed or not with the 
pulp. In either case it was below three cents. The ration 
that came next in cheapness of gain was that in which mo-
lasses were fed, viz., 3.3 cents for one pound of gain. 
For the past winter the ration of best screenings with 
lucern came next to the above in cheapness, viz., 3.77c. per 
one pound of gain. The rations of lucern, and lucern and 
grain with a limited pulp feeding, cost 4 cents or less for 
each pound of gain. Of tf:le grain rations 'with lucern the 
"best screenings" produced the cheapest gains, with ' 'frosted 
wheat" and' 'good wheat" in the order named. 
In considering the profits to be obtained from any ra-
tion, yet another point must be ~ept in mind, ~hat is, the 
value of the finished prod uct. Our experience last winter 
showed that a full grain ration fattened the lambs more rap-
idly, and in a' given time gave a finished animal that was 
worth more per pound. We thus obtained more for the 
original weight of the lambs as well as for the gains made. 
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We received one-fourth cent per pound more for the 
grain-fed lambs. This would mean fourteen cents on the 
'original weight of fifty-six pounds per lamb, or $14.00 on a 
hundred lambs, an important consideration. 
Viewed in this light, the ration of lucern and mixed 
g rain, or screenings, with or without beet pulp, proved the 
most profitable ration in fattening lambs. 
TABLE 1. WmIGHTS OF LAMBS, 1899- 1900. 
I '!~~!'I W dOh'1 ' I Av',O' PERIODS. L ots No. of Avr.ge gain How Fed Lamb. ginni'g at end Gain gam per day of of per day per Period Penod per lot lamb 
1, Lucern and wheat. ........ . . . .... 24 1122 1176 54 1.93 .080 
1st 28 days .. . . . .. .... . .. .. 2, Lucern and frosted wheat . .. . .... . .... . 24 1125 1198 73 2.61 .109 
3, Lucern and No. 1 screenings . .... .. . ... . 24 1139 1230 91 3.25 .135 
4, Lucern and .No. 2 screenings . ..... . .. . . 23 1082 1150 68 2.43 .105 
1, Lucern and wheat . . ... .. . , ... . . .. - 24 1176 1352 176 6.29 .262 
2nd 28 days .. . ... .. 2, Lucern and frosted wheat . . . . .. . . . . .. . 24 1198 1366 168 6.00 .250 ..... 3, Lucern and No. 1 screenings . . .... . . 24 1230 1358 128 4.57 .191 
4, Lucern and No. 2 screenings ..... . . . .. . . 23 1150 1300 150 5.36 .233 
1, Lucern and wheat . .. .. . . . . ...... . ..... . 24 1352 1462 110 3.93 .165 
3rd 28 days . ... . . ... . ... 2, Lucern and frosted wheat ... ' " ... . ..... 24 1J66 1506 140 5.00 .208 3, Lucern and No.1 screenings . . . . . . . . .. . . 24- 1358 1476 118 4.21 .175 
4, Lucern and No.2 screenings .... .... . .. . 23 1300 1482 182 6.50 .283 
1, Lucern and wheat .. . . . . . . ' . . . ... 24 1462 1529 (,7 11.17 .465 
2, Lucern and frosted wheat ... .... ... 24 1506 1581 75 12.50 .521 
4th 6 days . . . . . ... . ... . 3, Lucern and No. 1 screenings ....... .. .. 24 1476 1579 103 17.17 .715 
4, Lucern and No.2 screenings . . . . . . . . . , . 23 
1 H82 1575 93 
15.50 .674 
1, Lucern and wheat . . . • • • '0 •••• 0 0 • • 24 1122 1529 407 4.52 .188 
2, Lucern a nd frosted wheat . . . . . . . . .... 24 
1
1125 1581 456 5.07 .211 
Whole time, 90 day. .. . . . 3, Lucern and No.1 screenings . . , . .... . . . 24 1139 1579 440 4.89 .204 
4, Lucern and No.2 screenings . . . . . .. . .. 23 1082 1575 493 5.48 .238 
-
Total and Average for 95 lambs for 90 days ..... . 95 4468 6264 1796 19.96 .21 
Av'rge Av' rge weekly 
gain gainfor 
per each 
lamb lamb 
.560 2.25 
.763 3.04 
.910 3.79 
.735 2.96 
1 834 7.33 
1. 750 7.00 
1 .337 5.33 
1.631 6.52 
1 . 155 4.58 
1.456 5.83 
1 225 4.92 
1 .981 7.91 
3.255 2.79 
3 .647 3.12 
5 005 4.29 
4 .718 4.04 ' 
1 .3161 16.96 
1.477119.00 
1 .428 18.33 
1. 666, 21. 43 
1 472 18. 94 
~ 
No 
ro' 
o 
t'4' t" . 
tz:.1 
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~ 
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TABLE 2.-WEIGHTS OF FOOD IN POUNDS 1899- 1900. 
PERIODS. How Fed. Lot. 
I
No.ofl LU-IGrain]Totaldryl'DIV mati Food eaten] Total L'mlil. cern t matter tel eaten for lIb. gain dry rna 
eaten ea en t DeIWeek tter for 
ea en Derlamb LucerllGrain [g~~nOf 
1, Lucern and wheat. ........... 24 1026 412 1271.62 13.24 19.00 7.63 23.55 
1st 28 days , . . . .. . . ' 2, Lucern and frosted wheat .... 24 1046 428 1300.33 13.54 14.33 5 ,86 17.81 
3, Lucern and No.1 screenings. 24 1148 -'48 1489.41 1.5.51 12.61 6.02 16.37 
4, Lucern and No.2 screenings. 23 1180 430 1417.88 15.41 17.36 6.32 20.85 
1, Lucern and wheat ... ... 24 930 572 1330.34 13.86 5.27 3.25 7.56 
2nd 28 days ......... 2, Lucern and frosted wheat . . . , 24 1030 582 1422.93 14.82 6.13 3.46 8.47 3, Lucern and No.1 screenings. 24 800 756 1365.05 14.22 6.25 5.91 10.67 
4, Lucern and No.2 screenings . 23 958 580 )354.89 14.73 6.39 3.87 9.03 
1, Lucern and wheat ... . ' ' " 24 621 714 1185.51 12.35 5.65 6.49 10.78 
2, Lucern and frosted wheat . . .. 24 779 736 133872 13.94 5.56 5.26 9.56 3rd 28 days . ........ 3, Lucern and No.1 screenings , 24 662 846 1322.30 13.77 5.61 7.17 11.21 
4, Lucern and No.2 screenings 23 784 762 1362.39 14.81 4.31 4.19 7.49 
1, Lucern and wheat ...... 24 98 150 220.49 10.72 1.46 2.::!4 3.29 
2, Lucern and frosted wheat ..... 24 110 168 245.90 11.95 1.47 2.24 3.28 
.... th 6 days .......... 3, Lucern and No.1 screenings. 24 132 192 284.04 13.81 1.28 1.86 2.76 
4, Lucern and No.2 screenings . 23 144 180 286.57 1448 1.55 1.93 3.07 
1, Lucern and wheat . ..... " ... 24 2675 1848 4007.96 12.99 6.57 4.54 9.85 
2, Lucern and frosted wheat ..... 24 2965 L914 4307.88 13.Y6 6.50 4.19 9.45 
Whole time, 90 days. 3, Lucern and Nv. 1 screenings. 24 2742 2342 4460.80 14.46 6.23 5 . .12 10.14 
4, Lucern and No.2 screenings 23 3066 1y52 4420.72 14.95 622 3.96 8.97 
Total and average for 95 lambs for 90 days ••.•••• , •••• 11448 8056 17197.36 14.09 6.38 4.50 9.60 
(1 
> ~ 
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~ 
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T ABLE 3 •. COST OF FOOD AND OF POUND OF GAIN, 1899-1900. 
Cost per 
Periods. How Fed. No. of I I lamb Lot. Lam bs. Lucern Grain Total per week 
in cents 
I . 
$2.31 $ 3.09 $ 5.40 11. Lucero and wheat . . . ... . . .... 24 5.62 
l at. 28 d a ys .. .. _ . . _____ . . .. . 2, Lucern: and frosted wheat ... . .. 24 2.35 2.78 5.13 5.34 
3. Lucern and No . 1 screenings .. 24 2.58 1.92 4.50 4.69 
. 4, Lucern and No.2 screenings ... 23 2.66 2.37 5.03 5.46 
1, Lucern and wheat . .. ... .... . ~4 2.09 4.29 6.38 6.64 . 
2nd, 28 days ., . _ .. . .. _ .. . . _ .. . . _ . 2, Lucern and frosted wheat... .. 24 2.3~ 3.78 6.10 6.35 3., Lucern and No. 1 screenings .. . 24 1.80 2.65 4.45 4.63 
4, Lucern and N<=>. 2 screenings. 23 2.16 3.19 5.35 5.81 
1, Lucern and wheat . .... . . . .. . . 24 1.40 5.36 6.76 7.04 
3rd, 28 days .. 2 , Lucern and frosted wheat : . . 24 1.75 4.78 6.53 6.80 
. ' ~ - .. . . -...... ... - . 3, Lucern and No.1 screenings. 24 1.49 2.% 4.45 4.63 
4, Lucern and No.2 screenings .. 23 1.76 4:19 5.95 6.47 
1, Lucern and wheat. 24 .22 1. 13 . 1.35 6.56 
-4th.6 d ays 2, Lucern and frosted wheat .. . . 24 .25 1.09 1.34 6.56 ... . . . . .. . .. ~ ... . 
.3, Lucern and No.1 screenings .. . 24 .30 .67 .97 4'72 
4, Lucern and No.2 screenirags .. 23 .32 .99 1.31 6.65 
1, Luc~rn and wheat ... 24 6.02 13.86 19.88 6.44 
Whole time, 90 days ... . . . _ . . . .. 2, Lucern and frosted wheat .. . . 24 6.67 
I 
12.44 19.11 6.19 
3, Lucern and No.1 screenings .. 24 6.17 8.20 14.37 4.66 
4, Lucern and No. 2 screenings . . 23 6.90 10. 74 17.04 5.97 
. . 
_ . _--- - --
Total and average for 95 lambs for 90 gays 95 $25.76 $45.24 $71.00 S.81 
Cost of 
l Ib. of 
gain in 
cents 
10.00 
703 
4.94 
?.4u 
3.63 
3.63 
3.48 
3.57 
6.15 
4.66 
3.77 
327 
2.01 
1.79 
0.94 
1.41 
4.88 
4. 19 
3.27 
3.58 
.98 
.... 
.... 
to 
c::: 
~ 
~ 
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TABLE 4. FINANCIAL RESULTS, 1899--1900 
Lot 2 Lot 3 Lot 4 
Lot I lucern lucern lucern Total 
lucern and and and and 
and frosted No. I NO.2 Aver-
wheat wheat screen- screen- age jngs ings 
Number of lambs . ...... . . . .. .... . - . . 24 24 24 I 23 95 
Weight at beginning (Ibs.) . .. . . . . 1122 1125 1139 1082 4468 
Cost of ldmbs at 3~ cts. per pound . ... $39 27 39 37 39.86 37.87 156 .37 
Cos t of food . . .. . ... ... . . .. . . . . $ 19.88
1 
19.11 14.37 17.64 71.00 
Total cost of lambs . .. . . . .. . . . ' . . . . .. $59 15 58.48 54.23 5551 227.37 
W ' ght of lambs at close of exp'mt.{lbs .) 1529 1581 1579 1575 6264· 
Net gain (lbs) . 
" 
. . .. . . .. . ... 407 456 440 493 1796. 
Received for lambs c 4c .. . 0 " to' •• , $6t. 16 63.24 63.16 63.00 250 56 
Profi t on food. $2 01 4.76 8 .93 7.49 ~ . . . ... ... . ....... . . . . 23.19 
TABLE 5. WEIGHTS OF LAMBS, 1900- 1901. 
I w".htl . I I Av·,., PERIODS. Lots No. of at be- WeIght . Avr:ge gain How Fed Lambs ginni'g at end Galo gam per day of of per day per I Period Penod per lot lamb 
1, Lucern and screenings .. . ... . .. . . 
" 
25 938 1085 147 5.25 .210 
1st 2:; days .. . . ... . . . . .. . . 2, Lucern and wheat . ... ... . . 
• • 0' . . . 25 925 997 72 2.57 .103 
3, Lucern, screenings and brao. ... 25 969 1094 125 4.46 .179 
4, Lucero, s traw and grain . . .... . .. . . . 24 919 998 79 2.8~ .118 
1, Lucern and screenings . . ... . . ..... . .. 25 1085 11088 3 .107 .004 
2nd 28 days ...... .. . .. . . 2, Lucern and wheat . . .. ... . " . 24 968 1024 56 2.00 .083 3, Lucern, s creenings and brao .. ... . . . 25 1094 1111 17 .607 .024 
4, Lucern , straw and grain . . ... .. . .. . . 24 998 1019 21 .750 .031 
1, Lucern and screenin gs. . . . . ....... 25 1088 1180 92 3.28 .131 
3rd 2~ days 2, Lucero a nd wheat. . . . . . .... ~4 1024 1121 97 3.46 .144 . . . ••• 0 •• o • 3, Lucern, screenings and bran ... . . .. . . . . ?5 1111 1217 106 3.79 .151 
4, Lucero, straw c..nd g rain . . .. . .. .. 24 1019 1127 108 3.86 .161 
1, Lucern and screenin gs. . .. . .... .. . 25 938 1180 242 2.88 .115 
Whole tim e, 84 days .. 2, Lucern and wheat . . . .. 24~ 925 1121 225 2.68 . 110 3, Lucern, screenings and bran . . .. . . . 25 969 1217 248 2.95 .118 
4, Lucern, straw and g rain .. .. .. . •• • 0 • • • 24 919 1127 208 2.48 .103 
Total and Average for·98;1 lambs for the 84 days ... . .. .. '" .. . .... . . 98;1 3751 4645 923 10.99 .111 
NOTE:- ·Ooe lamb in set 2 died at end of first period, weight, 29 Ibli. 
Av' rge Av'rge weekly 
gain gainfor 
each per lamb lamb 
1.47 5.88 
.72 2.88 
1.25 5.00 
.82 3.29 
.03 .12 
. 58 2.33 
. 17 .68 
. 22 .88 
.92 3.68 
1.01 4.04 
1 06 4.24 
1.1 3 4.50 
.807 9.68 
.771 9.25 
.827 9.92 
.722 8.67 
_.-
.782 9.19 
~ 
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TABLE 6. WEIGHTS OF FOOD, IN POUNDS, 190'0'-190'1. 
No. of Lucern Lucern Straw 
PERIODS LOTS. HOW FED. 
lambs fed eaten eaten 
1, Lucern and screenings . . . 25 982 937\ . ..... 
1st 28 days . . . 2, Lucern and wheat . . . ... . . 25 926 886 .. 3, Lucern, screenings, bran . . 25 957 90'7 1" .. . 4. Lucern, straw and grain. 24 1111 10'76 56 
1, Lucern and screenings . . . 25 771 709
1 
2nd 28 clays .. .. 2, Lucern and wheat . .... 24 652 60'8 . . .... 3, Lucern, screening5, bran . 25 682 621 
4, Lucern, straw and grain . . . 24 978 940' 56 
1, Lucern and screenings .. 25 560' 525 . ... , 
3rd 28 days .... 2, Lucern and wheat. . . 24 653 626 . ., . 3, Lucern, screenings, bran .. 25 618 573 ." . . 
4, Lucern, straw and grain. 24 819 778 56 
1, Lucern and screenings .... 25 2313 2171 
Whole time, 2, Lucero and wheat ........ . 1 24;1 2231 2120' . . . 
84 days . . ..... 3, Lucern, screenings, bran .. 25 2257 210'1 
4, Lucern, straw and grain .. . 24 290'8 2794 168 
Totals and average..... ...... .. . . . ...... . 970'9 9186 168 
Dry 
matter 
Grain Total eaten 
dry matter per 
eaten eaten week 
per 
lamh 
244.2 10'46.64 10'.47 
249.2 10'0'2.96 10'.0'3 
251.2 10'22.50' 10'.22 
. . . .. 997.77 10'.39 
411.6 998.22 9.98 
40'4.0' 897.12 9.35 
411.6 915.45 9.15 
215.6 I 10'68.48 11.13 
565.4 975.20' 9.75 
470'.4 972.91 10'.13 
544'4 993.22 9.93 
372.4 10'69.20' 11.14 
1221.2 30'20'.0'6 10'.0'7 
1123.6 2872.99 9.84 
120'7.2 2931.17 9.77 
588.0' 3135.45 10' .89 
Food eaten for rib gain 
lncern I straw j. grain 
I 
6.37[ . . .. 1.66 
1231 ... 3.46 
7.26 ..... 2.0'0' 
13.62 .7] 
236.33 . . .. 137.20' 
10'.85 . . .. 7.21 
36.53 24.21 
44.76
1
2.67 10' 27 
5.71 . . . . . 6.14 
6.45 . .. ... 4.85 
5.41 5.14 
7.20' .52 3.45 
9.0'1 .. . . 5.0'9 
9.91 . . .. . 4.99 
8. 47 4.87 
13.43 .81 2.82 
Dry 
matter 
for I l' 
of ~ail 
7.1: 
13.9. 
8.1: 
12.6. 
332.7 
16.0' 
53.8 
50'.8 
10'.6 
10'.0' 
9.3 
9.9 
12.4 
12.7 
11.8 
15.C 
0' 
8 
,., 
2 
5 
4140'.0' 11959.67 10'.19 10'.21 . . . . . . 4.44 13.0'4 
t'i 
:> 
~ 
tJj 
~ 
tr.1 
tr.1 
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o 
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TABLE 7. COST OF FOOD AND COST PER POUND OF GAIN, 1900-i901 . 
I I Cost of I Periods. Lot. No. of Cos t of straw Cost of Total How Fed. lambs. lucern in g rain cost 
cents 
1, Lucern and screenings .... . . . 25 $2.11 $ 1.47 $ 3.58 
1st, 28 days . . .. ... . ... . 2, Lucern and wheat . . . . . . .. .... 25 1.99 2.08 4.07 
3, Lucern, screenings and bran . 25 2.04 1.95 3.99 
4, Lucern, straw and grain . .. . . 24 2.42 5.6 . . .. . .. . 2.48 
1, Lucern and screenings ... . .. . . 25 1. 60 2.47 4.0'i 
2nd, 28 days ..... . " . . . 2, Lucern and wheat. . . . . . .. . 24 1.37 3.37 4.74 
13, Lucern, screenings and bran. 25 1.40 2.37 3.77 
14, Lucern, straw and grain . .. . 24 2. U 5.6 1.19 3.37 
11, Lucern and screenings . .. . . 25 l.17 3.39 4.56 
3rd, 28 days' .. . . . . . 2, Lucern and wheat. .. . '" 24 1.40 3.92 5.32 
3, Lucern, screenings and bran. 25 1.29 3.13 4.42 
4, Lucern , straw and grain . . . . . 24 1. 75 5.6 2.05 3.86 
1, Lucern and screenings . . .. . 25 4. 88 7.33 12.21 
Whole time, 84 days . .. 2, Lucern and wheat.. ... . . . 24 J0 4.76 9.37 14.13 
3, Lucern, screenings and bran . . 25 4.73 7.45 ]2.18 
4, Lucern, straw and grain . .. . 24 6.29 17 3.24 9.71 
I 
Total and average for 98J0 lambs for 84 days . . . . . .. . 98J0 $20.66 17 $27.39 $48.23 
Cost per 
lamb 
per week 
in cents 
3.58 
4.07 
3.99 
2.58 
4.07 
4.94 
I 
3.77 
3.51 
I 
4.56 
5.54 
4.42 
4.02 
4.07 
4.84 
4.06 
3.37 
4.08 
Cost of 
lIb. of 
gain in 
cents 
2.44 
5.65 
3.19 
3.14 
135.67 
8.46 
22.18 
16.05 
4.95 
5.48 
4.17 
357 
5.05 
6.28 
4.9l 
4.67 
5.23 
~ 
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TABLE- 8.-FINANCIAL RESULTS 1900-01. 
Lot 3 Lot _I L ot I Lot 2 fed fed Total 
fe d lu- fed lucern luce rn and 
ce rn & lucern screen-
,t,.w 1 aver -screen- and ings and age s 
fngs wheat and grain 
bran 
Number of lambs .. .. .. .. . ..... .... 25 2473 25 24 9873 
Weight at beginning ' " . - . . - 938 925 969 919 3751 
'Co t of lambs at 3Yz cents per pound $32 83 32.37 33.91 32.16 131 .27 
'Cost of food . .. .. . . . . . . . . $12.21 14.13 12.18 9.71 48.23 
Total cost of lambs . . . ___ _ . ___ -1$45 _04 46.50 46.09 41.87 179 50 
Weight at close of experiment. .. __ . . _ _ 1180 1121 1217 1127 4645 
Net gain, pounds ... ..... ... . . ....... . 242 225 248 208 923 
Received for lambs at 4cts __ .. _. _. _ .. $47_20 44.84 48.68 45.08 185.80 
Profit or loss on food .. . . . . . . , .. .. .. . $2.16 1.66* 2.59 3.21 6.30 
*Loss 
TABLE NO. 9.- WEIGHT OF' LAMBS I N POUNDS 1901- 02. 
LOT " . 
PE RIOD 
How Fed. 
gam gam weekly ai 
Gain per day /per day gain ;e~ I N o. 1 ~~~e~t l ~te~~l~t l of gin'ing of I lambs o! d period ____ pe n o 
-------------- -
I 
Avr.' ge I Avr:ge 1 Avr'ge 1 Avr'ge 
per I per per lamb 
lot lamb lamb 
1, Lucern and screenin g s . 
2, 
3, 
Lucern, bran and molasses 
Lucern and excess pulp 
1st, 28 days. , . ....... , , ~, Lucern and limited pulp 
Lucern, excess pulp and g rain .. . . . . .. . .. . . ::' , 
6, 
1, 
2. 
3, 
Lucern , limited pulp and grain . . . . . 
Lucern and screening s .. . . 
Lucern , bran and molass es . . . . ....... . . .. . 
Lucern and excess pulp ... . . . . . . . . 
2nd , 28 days .. . . . • ... , '4, Lucern and limited pulp 
5, 
6, 
Lucern, excess pulp and grain . . . .. . . 
Lucern , limited pulp and grain 
Luce rn and screenin g s 
Lucern, bran and m olasses .. .. ... . 
1, 
2. 
3, 
3rd 21 days, ... .. . ... . . 14, 
Lucern and excess pulp 
Lucern a nd limited pulp. 
Whole tim e , 78 day s 
5, 
6, 
Lucern, excess pulp a n d g rain 
Lucern , limited pulp and grain . . . . 
1, Lucern and screening-s 
2, Lucern, bran and molasses 
3, Lucern and ex ces s pulp ., 
4, Lucern and limited pulp . . 
5, Luce rn, excess pulp and ~rain 
~_Lucern, limited pulp and grain 
Total and average fo r 100 lambs for 78 days 
16 
16 
17 
17 
17 
1" 
16 
16 
17 
17 
17 
17 
16 
16 
17 
17' 
17 
. 17 
16 
16 
17 
17 
17 
17 
884 
880 
1035 
971 
926 
916 
983 
976 
1161 
1065 
1079 
1045 
1067 
1068 
1292 
1142 
1287 
1133 
884 
880 
1035 
971 
926 
916 
983 
876 
1161 
1065 
1079 
1045 
1067 
1068 
1292 
1142 
1287 
1133 
1155 
1130 
1310 
1148 
1363 
1200 
1155 
1130 
1310 
1148 
1363 
1200 
99 3.41 .213 1.52 6.19 
96 3.31 .207 1.48 6.00 
126 4.35 .256 1 .83 7.41 
94 3.24 .191 1.36 5.53 
153 5.28 .310 2.21 9.00 
129 4.45 .261 1.86 7.59 
84 
92 
131 
77 
208 
88 
88 
62 
18 
6 
76 
67 
271 
250 
275 
177 
437 
284 
3.00 
3.29 
4.68 
2.75 
7.43 
3 .14 
4.19 
2.95 
.857 
.286 
3.62 
3 .1 
3.47 
3. 21 
3.53 
2.27 
5.60 
3.64 
.188 
.205 
.275 
.162 
.438 
.185 
.262 
.185 
.050 
.018 
.213 
.188 
.217 
.200 
.
207
1 .133 
.330 
.214 
1 33 
1.44 
1.93 
1.13 
3.07 
1.29 
1.83 
1.30 
.35 
.12 
1.49 
1.32 
5.25 
5.75 
7.71 
4.53 
12.23 
5.18 
5.50 
3 .88 
1.06 
.35 
4.47 
3. 94 
1. 519 16.94 
1.400 15.63 
1.449 16.18 
.931 10.41 
2.310 25.71 
1.498 16.71 
100 5612 7306 1694 21.71 .217 1.519 16.94 
{n. 
o 
t:d q 
t'1 
t'1 
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TABLE 10.-WEIGHTS OF FOOD IN POUNDS 1901-02. 
I I I I I I I I Dry I I 
No Lucern Ll1cern Mo- Total dry matter F ood eaten for I lb. gain Dry mat-
PERI ODS LOTS. HOW FED . of Grain Pulp matter eaten ter to:- I 
lm ~ fed eaten la . ses eaten ~~~;',~ Lucern I Grain r Pulp / MOlas'~ Ib.ofgaill 
1, Lucern and screenings 16 800 7232 168.5 ..... . ······1 78965 11 91 I 7 31 1 70 . .. .. . . .. 7.98 
2, Lucern, bran <inc1 molasses. 16 823 754.2 96.3 . . . 1103 83036 1253 7.86 1 00 . . 1.15 8.65 
1st 29 3, Lucern and excess }Julp . 17 927 8947 725 82808 11 .76 7 10 5.75 .. . .. 658 
dn.' s .... 4, Lucern and limited pu ' p 17 927 8865..... 457.. . .. 806.12 11 45 943 487 ...... 858 
5, Lucern, excess pulp and grain 17 863 8165 1645 725 . ... 90728 1288 533 107 4.74 . . . 592 
6, Lucern, limited }Jul}J and grain 17 861 811 5 1645 457 .. . , . 88723 1259 629 1.27 3 54 ' . . . . 688 
1, Lucern and screelliIlg~. . . .... . 16 634 5822 2635 .. . .. 75197 11 75 693 3.14.... . ...... 896 
2, Lucern, bran and molasses . 161 779 741 5 1308 140.0 871 64 1362 806 1 42 1 52 947 
2nd 28 3, Luccrn and excess pulp . . 17\ 850 8105 1717 ...... 81094 11 93 6 19 .. 1311.... 620 
- 5, Lucern. excess pulp and grain 17, 720 6612 2568 1597 . ... . 90300 1328 318 123 7.68.. . . . 434 
days . .. . 4, Cucel'n and limited pulp . .. I' 17 850 8045 . . . . . 1203 . .... . 77641 11 42 10.45 1562 ... .. ' 10.09 
6, Lucern, limited }Julp.and grain 17 , 720 6627 2568 1203 881 90 1297 753 2 .92 1367 . . 1003 
1, Lucern and screenings 16 448 4165 2978 .......... 63724 1327 473 338 . .. " 723 
2. Lucern, bran and molasses 16 548 5302 1489 ...... 105 675 .83 1408 855 240 1.69],089 
31'<1 21 3, Lucern and excess pulp 17 536 4880 2470 . . . 56u.98 1118 27 11 ..... 137.22 31 67 
cloys 4, Lucern and limited pulp 17 546 527 5 1025 ...... 52254 10.25 8792 17083 . . . . . h7.09 
5, Lucern, excess pulp, and grain 17 390 3500 2573 2107 658.61 1291 4.60 339 2772..... . 8.67 
6, Lucern, limited pulp and gra in 17 390 3572 257 3 1025 . . . .. 60338 11 83 533 384 15.30 .. 9.00 
1. Lucern and screenings 16 1882 17219 7298 ... . 217886 1222 635 269 . .. . . . 8.04 
Whole 2. Lucern, bran and molasses 16/ 2150 20259 376.0 3553 237783 13 34 8.10 150 .... . 142 952 
time 3. Lucern and excess pulp . . 17 2313 21932 . . . 4912 220900 11 66 7.97 . . 17.86 8.00 
78 days 4. Lucern and limi :ed pulp 171 2323 22185 2685 2105.07 1111 1253 15.17 . .... 11.89 
5 . r ,tlcern. excess pulp,and grain , 17, 1973 1827 4 6786 4429 . . . 246889 1303 4.23 1 56 10.14... . . . 513 
'6 . Lucern. limited .pulp and g-rain 17· 1971 18314 6786 2685 .. . . 2372 91 1260 645 239 945..... 837 
Tutal a nd it verage for the I 
100 lambs for 78 days . . , r 10012612 118183 2463 0 14711 3553 1371256 1233 697 1 45 868 .21 8095 
t' 
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T ABLE n.- COST OF F OOD AND COST PER P OUND OF GAIN, 1901- 02. 
Cost 
per Cost of 
L OTS Cost of Cost of Cost of Cost of Total lamb r ib. 
PE RIODS H ow Fed Lambs lucern grain p ulp mo- cost per of gain 
lasses week cents 
cents 
16 $ 1.99 $ 1.39 $ $ . . .. $ 3.38 5.10 I 3.41 
16 2.07 .77 . . .06 2.90 4.38 I 3.02 
17 2.46 ... . . . .36 ... . . . 2.82 4.08 2.24 
1st, 29 days . . . . . . .. . .. . , 17 2.44 .... .23 . . .. . . 2.67 3.79' 2.84 
I; 17 2.24 1.36 .36 . .. . . 3.96 5.63 2.59 
( 17 2.23 1.36 .23 3.82 4.53 2.96 
16 $ 1.60 $ 2.17 $ .... $ $ 3.77 5.89 4.47 
: 16 2.04 1.05 .07 3.16 4.94 3.43 
17 2.23 . . . .. .86 ..... . 3.09 4.54 2.36 
21l d,28 days .. . . . .. .. , 17 2.21 . . .60 .. . . . 2.81 4.13 3.65 
; 17 1.81 2.12 .80 . . . .. . 4.74 6.97 2.28 
I 17 1.81 2.12 .60 ... . .. 4.54 667 5.16 
16 $ 1.15 $ 2.46 $ ... . $ ... . $ 3.61 I 7.52 4. 10 
16 1.46 1.19 .05 2.70 I 5.63 4.35 
17 1.34 .. , 1.24 2.58 5.06 14.33 
3rd, 21 days .. .. . ... . '" 17 1.45 .51 . . . .. 1.96 3.84 32.67 
17 .96 2. 12 1.05 .. . ... 4. 13 8.10 5.43 
~ 17 .98 2.12 .51 . . . . . 3.61 7.08 5.39 
16 $ 4.74 $ 6.02 $ .. $ ... '. $10.76 6.04 3.97 
16 5.57 3.01 . . . . . .18 8.76 4.91 3.50 
17 6.03 . .. . .. 2.47 . .. . . . 8.49 4.48 3.09 Whole time, 78 days . . .. , 17 6.10 1.34 . .. .. 7.44 3.93 4.20 
; 17 5.02 5.60 2.21 .. . . 12.83 6.77 2.94 
/ pUlp ana g- 17 ." . o.~ ." .nO 1. ~4 11. Q7 n.~2 4 .22 
r ota! and avera~e f or 78 da,Ys of experiment. . . . . . ..... . .. . ... . ...... .. 100 $3~.49 $20.23 $7.36 .18 $60.25 5.41 3.59 
en. 
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TABLE 12. FINANCIAL RESULTS , 1901- 1902. 
I 
Lot I I Lot 2) Lot 31 Lot 4) Lot 51 Lot 61 lucern lucero. lucero lucero lucero , lucero, 
aud brao and aod excess limite d Total 
screeu- aod excess limited pulp & pulp & . 
ings mol'ses pulp pulp graio. graio 
Number of lambs . . .. ... .. 16 16 17 17 17 17 100 
Weight at beginning .. .. 884 880 1034 971 926 916 5612 
Cost of lambs at 3~ cts . . . $30 94 30.80 3622 33.98 32.41 32.06 $196.41 
,---
-Cost of food ...... . .. . . . . $10 78 8.76 8.49 7. 44 12.83 11.97 $60.25 
Total eos t of lambs .. . .... . $41 70 39.56 44.71 41.42 45.24 44.03 $256.66 
Weight at close Apr. 5 1155 1130 1310 1148 13.63 1200 7306 
Weight when sOld .Apr. 23 1182 1145. 1245 1140 1254 1295 7261 
·Loss or gain Apr. 5 to 23 <-72 -1- 15 - 65 - 8 - 109 -)- 95 - .50 
Net g ain . .. . . .. .. .. . . 298 265 210 169 328 379 1649 
Selling prieeper pound ,ets. 4 3M' 3¥ 3¥ 4 3¥ ••• o. 
J 
Receiyed for lambs. • • ,,0 $47 2b 42. 94 46. 69 4275 50.16 48.56 $278.41 
Profi t on food . . . . . . . .. :$ 5 58 3 37 1.98 1.23 482 453 1$21.5l 
4 BULLETIN NO. 78. 
TABLE 13.-SUMMARY OF RESULTS OF 
Week-
Year of No. of Weeks Gain" ly gain 
HOW LOTS WERE FED, te-t lambs fed made per 
fed lamb 
Ibs. Jbs. 
Frosted wheat .. .. . ' 1899- 19001 24 
I 
13 456 1.477 
Good wheat. . . . 1899- 1900 24 J3 407 1.316 . . ... . .. . . . . 1900- 1901 25 12 225 .771 
No.1 screenings (poor) 
'" 1899~1900 1 24 13 440 1.428 
1899- 1900 23 13 493 1.666 
:No.2 screenings (best ) ........ . 1900- 19011 25 12 24! .807 
1901- :902 16 11 271 1.519 
No.1 screenings ~, and bran ~ .. 1900 - 1901 1 24~ 12 248 . 27 
No.1 screenings and strCl.w, ~ ra-
tion of grain .... :900- 190 :::'4 J2 208 .722 
Pulp, all that would be eaten . . . 190 1- ]902 17 I 11 275 1.449 
Pulp, limited to 501bs .. . . . . . . . 1901- 1902 17 11 ]77 .931 
Pul::" screenings ~ , and bran ~ , 
pulp, all that would be eaten .. 1901- 1902 17 11 { 437 {2.310 (5) (337) (1.7) 
Pulp, screenings ~ , and bran ~ . 
pulp limited to 50 lbs 1901- 19 2 17 II 
I 
284' 
I 
1.498 
1 
Molasses and bran .... . . . . . .. . 1901-1902 16 11 250 1.400 
( 1) ~traw. 
(2) All lots were fed Lucern. 
(3) Lucern 5F3.00pertol1. Grain40c.per100Ibs. Pulpandmolasses $ 1.00perton 
(4) Lucern ~5 . 00 l-Il'r ton . Grain 80c. per 1001bs. Pulp and mulasses $1.00 
per ton. 
e) These figures are based on the selling weights of this lot. 
LAMB FEEDING. 55 
ALL THE RATIONS D URING THREE YEARS. 
Dry matter 
Dry matter 
for I lb. 
F ood eaten for I lb. of gain 
Co~t of I Cost of I 
eaten gain Lncern 'G rain Pulp I Molas- lb. gain r3J lb. gain 14J Year 
!'es 
lbs. Ibs . Ibs . lbs lhs. lbs . cents cents 
4307.88 9.45 6.50 4.19 2.63 4.97 1900 
4007 . 96 9.85 6.57 4.54 2.79 5.27 1900 
2872.99 12.77 9.9 1 4.99 3.48 6. 47 1901 
4460 .80 W.14 6.23 5.32 3.06 5.81 1900 
4420 .72 8.97 6.22 3.96 2.52 4.72 1900 
3020 06 12.48 9.01 5.09 3.39 6.32 1901 
2178 86 804 6.35 2.69 2 .03 3.77 1902 
2931.17 11.82 8.47 4.87 3.22 6.01 1901 
(1) 
3135.45 1505 13.43 2.82 .81 3.15 5.61 1901 
2209.00 8.00 7.97 17.86 209 2.88 1902 
2105.07 11.89 12.53 . .... . ... 15. 17 2.63 3.89 1902 
2468 .89 ) 5. 13 j 4.23 J 1.56 110.14 ... . .. 11.7(i { 2.80 1902 1(7.32) 1(5.42) 1(2.00) (13.14) (2.27) (3.62) 
2372 91 8.37 
I 
6.45 2.39 
9.45 I" 
2.39 4.00 1902 
2377.83 9.52 8, 10 1. 50 . . 1.42 1.88 3.30 1902 
